Women's knowledge has often been seen as 'a whole set of knowledges that have been disqualified as inadequate to their task or insufficiently elaborated: naive knowledges, located low down on the hierarchy, beneath the required level of cognition or scientificity ' (Foucault 1980, p. 82). The purpose of this paper is to explore the assertion that women's knowledges are inadequate and to document ways in which they are marginalised so that the hierarchical nature of scientific practice can be understood and the contributions of women and all those from the Global South can be recognised and facilitated. Revaluing women's knowledge is recognised as one of the most direct methods of changing the way a society works. A vast literature (eg Sen 1999) has argued that women's knowledges are a key factor in development and have been shown to lead to poverty alleviation, to the development of active citizens and to the creation of a more open and democratic society. Possibilities for the revaluing of women's knowledges and the democratization of access to scientific knowledge using information and communication technologies are considered, focussing on the concepts of open access and the information commons.
Introduction
Foucault argued that, traditionally, scientific discourse and the way it was presented was the basis of truth in a society and that truth was incorporated in the processes that generated the statements in this discourse and oversaw their distribution and circulation in society.
Traditional knowledge, then, by its nature, cannot be deemed truth. It is not a scientific discourse, there are no institutions as such which oversee its production, regulation and distribution and there is rarely a system of procedures or a system of power which oversees it. Many women's knowledges are deemed not scientific but rather belong to a category of naïve knowledges. These knowledges are not created or validated through institutions in society.
They are often referred to as traditional knowledge or indigenous knowledge and thus separated from scientific knowledge. Thus, they are not the concern of this paper, even though indigenous knowledge is socially and contextually situated and if it is ignored in programs for development, these programs are very likely to be less successful (Brokensha et al. 1980 in Agrawal 1995 Munk 2013) .
Women interested in scholarship and research have not always been treated in the same way as their male peers, even when their knowledges have not been considered inferior. Marie Curie, for example, was refused membership in the French Academie des Sciences in 1911, in spite of having won two Nobel prizes. Although we are no longer at this point in history, throughout the world, women scholars have not found their rightful place, especially in the sciences and technology. There are two key reasons relevant to this paper. Firstly, those who have established themselves as women scientists are only a tiny minority of those who began their education at the primary school level. Women are under-represented in many areas of employment and in science and technology in particular. Secondly, those who have managed to establish themselves as scientists do not find the same recognition as their male counterparts especially in the developing world (Gülser Corat 2010) . Both men and women from the Global South struggle for recognition as scholars in a system that favours an AngloAmerican approach to scholarship (Murphy & Zhu 2012) .
Knowledges 'disqualified as inadequate'
Women are under-represented in science and technology in universities and research institutes. In 2005, Lawrence Summers, the President of Harvard, presented the essentialist argument that there were two reasons for this under-representation, the first being that they were not prepared to work the long hours necessary to be successful and the second that girls are inherently less able than boys in science related subjects. Symonds et al. (2006) in an Australia study aiming in part to test Summers's assertion, found that indeed men were on average 40% more productive than women and that this discrepancy appeared early in their careers, "in the second year after their first publication". However, after the initial two or three years, women have the same publication rate as men. The consequence of this is that men appear to be more productive than women of equal experience and therefore they gain the promotions and the research funding (Glimcher & Lieberman 2009) . A pattern of claim and counter claim pervades the literature on scientific productivity (Prpic et al. 2009 ) and is not limited to studies of scientists from the Global South (Davarpanah & Moghadam 2012) . Women in the West are gaining degrees, including doctoral degrees, in ever increasing numbers, albeit not necessarily in the physical sciences, maths and engineering. However, in the Global South, the exclusion of girls from education, especially beyond primary school, markedly affects their participation in the sciences and technologies. Many governments in the South appreciate the importance of an educated citizenry and in particular of the need to draw on the knowledge and skills of women to eradicate poverty, but have great difficulties in providing the opportunities for girls to complete their education. Rwanda is an example of a country which struggles to keep girls in secondary education, with a number of excellent programs, and is not yet able to provide opportunities for university education on a par with those in the West, as the provision of tertiary education, particularly in the sciences is so costly. In Rwanda, there is gender parity in primary education but the achievements of boys outstrip the achievements of girls even at primary level and that gap widens in secondary school, being very wide in science, mathematics and technology subjects. In part, this may be because science and technology subjects are potentially more costly than subjects in the humanities and girls may be more likely to miss out on the more expensive subjects than boys.
It may also be because the topics studied are not immediately relevant to girls (Masanja 2010) . Other reasons include the lack of female teachers both in schools and in the University (only 21% of academics at the National University of Rwanda in 2012 were female (Masanja, pers. comm. 2012 ) and the very small numbers of female role models in schools and in the community. Throughout the Global South, at the university level, small numbers of eligible women are likely to enrol in courses 1 .
Excluded from the research process
In the world of scholarship, it has been assumed that the best way to create scholarly knowledge is to carry out research and publish the outcomes. Women's knowledges and voices have been missing from the data collected in many studies because women and girls
were not included as participants. In this way, women's knowledges were systematically excluded from policy-making and from investment and other decisions made on the basis of research results. Thus, any approach to increasing the numbers of women in science has to be supplemented by programs which change the way that research questions are posed, for example by incorporating gender analysis into basic and applied research (Schiebinger & Schraudner 2011) . Without this kind of systematic analysis, we are left with isolated examples of women's perspectives being incorporated into scientific research. Research into breast cancer and its treatments is one field where the inclusion of women's voices and a female perspective on a personal and societal problem significantly changed the understanding of these problems. As a consequence, radical mastectomy is no longer considered the only avenue of treatment. This pressure to ask research questions relevant to women can also be seen behind the US reforms of the 1990s which required that women be included in clinical trials of drugs. Until that point, almost all treatments of heart disease for example had been studied on groups of men, even when the concern had been with the effects of the female hormone oestrogen.
Women are often excluded as practitioners of research, even when they are employed as academics. They are likely to be employed at junior levels and on temporary contracts. Thus they are not part of strong research communities and therefore have lower social capital. This is important because those with higher social capital are more likely to be involved in the discussion of research questions and in the setting of research agendas. They are also more likely to have the relationships and ties that will help them with problem solving. People with higher social capital are likely to experience higher levels of trust and to be valued more highly within a group. In the context of research, one way to identify levels of social capital is to explore the collaborations researchers are engaged in. In general, women scientists are more likely to collaborate with other women than are male scientists. According to Bozeman understand their specialist knowledge, which is then transferred out of the community, with no recompense to the community. The consultants often gain a double benefit from their involvement -they are well-paid and their work with the knowledge of indigenous women may bring them academic qualifications and scholarly renown through scientific research reports.
Publications "Low down in the hierarchy" Scientists and scholars from countries which are not English-speaking and which have not been part of the western scholarly tradition find that the journals and other publication outlets available to them are rarely considered important by scholars from the US, UK or Australia.
Lists of journals which are 'recognised' as meeting standards of quality set by governments, researching African questions felt that the emphasis on citation and impact measures was forcing them to publish in journals not read by their African peers.
The objectives of scholarly production in the Global South may be different from those in the hegemonic West, again leading to under-representation of these knowledges in the scientific record of so-called 'world-class' journals. Scholarship in the Global South may be more concerned with practical relevance than with empirical study, an approach which is deemed "unpublishable" in these Western journals. In an attempt to get published, scholars are using The need for a moral framework Lor and Britz, from the University of Pretoria, argue that the current information flows between North and South and South-South raise moral questions and that a moral framework should underpin any attempts to redress inequities in information flows. They argue that 'justice is the main normative tool that can be used to regulate world information flows' and identify four types of justice. Distributive justice implies that information is available fairly and equally to support everyday living and to enhance understanding and exchange of ideas.
Contributive justice, which brings together the individual and the common good, implies that
African scholars have a responsibility to make their research findings and knowledges available to others throughout the world and that systems of scholarly communications have a responsibility to acknowledge and accept the work of African scholars. Commutative justice is about a fundamental fairness in interactions, so that knowledges generated in the South should not be taken and used elsewhere without acknowledgement and recompense.
Retributive justice is about the possibility of taking action against those who infringe moral rights and the principles of justice. In information flow terms, this assumes the protection of the interests of the owners and producers of knowledge, not only in terms of intellectual property but also in terms of traditional knowledges (2006).
Working from these principles, Lor and Britz (2006) The associational commons, which is at the heart of the knowledge commons proposed by Ostrom and Hess, is controlled by a group, such as a non-profit association or a community group, who 'band together to protect a public good'. For Levine, associational commons are central to civil society and he favours the associational commons over the libertarian commons because in an associational commons, there is a structure and individuals who have made a commitment to the commons and will be prepared to defend it. In a libertarian commons, there is always the problem that some people will exploit it and that law-makers and policy-makers will threaten the shared nature of the resource through political constraints of overprotection, such as censorship or claims of ownership. Further, he argues that the only value underpinning the libertarian commons is liberty whereas an association may support a number of values, including freedom, truth, sustainability, reliability, decency and public access.
Libraries have traditionally operated as knowledge commons and in Western countries they are seen as essential to the development of democratic societies. As knowledge commons they can provide an institutional approach to the revaluing of women's knowledge, through a variety of programs, including collection development programs which emphasise the work of women scholars and through providing training in information literacy which is considered fundamental to the development of knowledge and of democracy in the future (UNESCO 2007). In the context of the knowledge commons of libraries, it is important to ensure that young women who complete their education are well placed to reach their potential and develop and express their own knowledge and understandings with confidence.
There is also scope for women scholars to work together create associational knowledge commons and to establish a journal within this framework, which will support the scholarly work of women. The process of establishing and managing a scholarly journal provides opportunities to develop many skills which will be of use in the revaluing of women's
knowledge. An editorial committee makes decisions on the scholarly direction of the journal and establishes the criteria for operation which underpin the integrity of the journal and the articles it publishes. It also takes responsibility for identifying reviewers to take part in the peer review process. More experienced women scholars can mentor younger scholars in the peer review process. It can also identify potential authors and seek ways to collaborate with scholars in universities and research centres to mentor less experienced writers, through workshops, writing groups and other mechanisms. Open access journals run through associational commons can provide a way to disseminate knowledge that may not be seen as a priority for the major commercial publishers, a category often largely comprising the work of women scholars. 
Conclusion

